Abstract Unilateral phrenic nerve palsy as initial presentation of the retrosternal goitre is extremely rare event. This is a case report of a 57-year-old woman with history of cough and breathlessness of 3 months duration, unaware of the thyroid mass. She had large cervico-mediastinal goiter and chest radiograph revealed raised left sided hemidiaphragm. Chest CT scan did not reveal any lung parenchymal or mediastinal pathology. The patient underwent a total thyroidectomy through a cervical approach. The final pathology was in favor of multinodular goitre. Even after 1 year of follow up, phrenic nerve palsy did not improve indicating permanent damage. Phrenic nerve palsy as initial presentation of the retrosternal goitre is unusual event. This case is reported not only because of the rare nature of presentation, but also to make clinicians aware of the entity so that early intervention may prevent attendant morbidity.
Introduction
Although the phrenic nerves cross the thyroid gland at the thoracic inlet, palsy of this nerve is a rare complication of retro-sternal extension of the multinodular goitre [1] . Large goitres, especially with significant retro-sternal extension usually present as compressive symptoms like dysphagia or dyspnea due to oesophageal or tracheal compression respectively. The phrenic nerve may be compressed by a large goitre along its course in the neck, but the more likely site of injury is the point at which it enters the thoracic cavity adjacent to the first rib. [1] Unilateral diaphragmatic paralysis is usually asymptomatic and may only be accidentally detected on a chest radiograph. As compared to this bilateral phrenic nerve palsy secondary to a benign substernal goitre may present as acute respiratory failure requiring intubation or tracheostomy [1] . Unilateral phrenic nerve paralysis following surgery for cervico-mediastinal goitre although rare, has been reported well in the literature [2] . We report a case of 57 year old female where left sided phrenic nerve palsy was seen at initial presentation, which is very rare event to occur. This case is also reported to make clinicians aware of the presentation so that early thyroidectomy is done to prevent permanent damage to the nerve.
Case Report
A 57 year old female was referred to our head and neck surgery unit from the department of pulmonology with 3 months history of recurrent cough and breathlessness on exertion. Chest radiograph revealed left side elevated hemi-diaphragm and significant compression of the trachea to the right side due to large retro-sternal thyroid mass enlargement (Fig. 1) . On neck palpation there was large swelling in the lower neck, the lower end of which could not be palpated. Her thyroid function tests were normal. Fine needle aspiration cytology was in favor of benign thyroid disease. Computer tomography of the neck and thorax revealed multinodular goiter of thyroid gland with large retro-sternal component causing significant deviation and compression of the trachea to the right side (Fig. 2) .
Sagittal sections of computer tomography of neck and thorax showing 128.4 × 45.2 mm multinodular goiter of thyroid gland with significant superior mediastinal involvement (Fig. 3 ). Chest CT scan did not reveal any primary lung or mediastinal pathology except significant retro-sternal extension of the multinodular goitre. She underwent total thyroidectomy with excision of retrosternal component through cervical incision without sternotomy. Left phrenic nerve was examined and found intact grossly. Her post operative period was uneventful. Histopathology was in favor of multinodular goiter without evidence of any malignant change. Even after 1 year of follow up, the phrenic nerve palsy did not improve indicating permanent damage to the nerve (Fig. 4) .
Discussion
Retrsternal goiters usually present with symptoms related to compression of adjacent vital structures like trachea, esophagus, nerves and the blood vessels [3] . Our case presented with signs and symptoms of phrenic nerve palsy as the patient was unaware of the large retrosternal goiter. Compression of the phrenic nerve appears to be unusual manifestation of an retrosternal goiter and thus far has been rarely reported [1, 4] . On the other hand iatrogenic phrenic nerve paralysis although not common, is well documented in the literature [2, 3, [5] [6] [7] [8] . Manning et al. was first to report the bilateral phrenic nerve palsy associated with the benign thyroid goiter [1] . Van Doorn et al. also reported a case where partial unilateral phrenic nerve palsy was caused due to large [4] . L. Rosato on the other hand reported the phrenic nerve paralysis following total thyroidectomy for large retrosternal goiter. He attributed particular anatomic conditions like adhesion which may be found at the time of surgery rather than the operative technique for the iatrogenic paralysis [2] .
The natural history of the retrosternal goiter is of a slow progressive increase in size, often detected incidentally on chest radiograph in 5th or 6th decade. Phrenic nerve palsy because of retrosternal extension of multinodular goitre can be explained on the anatomical basis. The phrenic nerve arises in the neck from the 3rd, 4th, and 5th nerves of the cervical plexus. It runs vertically downward across the front of the scalenus anterior muscle and enters the thorax by passing in front of the subclavian artery. It enters the chest and settles on the pleuric cupule descending into the anterior mediastinum. On the right it follows the side of the superior vein cava, runs along the pericardium and finally reaches the diaphragm. On the left side, the nerve descends laterally to the aortic arch on the side wall of the pericardium and reaches the diaphragm just behind the top of the heart. The phrenic nerve is the only motor nerve supply to the diaphragm. As the thyroid increases in size and weight, it slowly descends into the mediastinum. Factors which favour its descent are short neck, greater width of thoracic inlet, increase of the size of the lower part of the thyroid lobes, elasticity of the upper vascular pedicles. The negative thoracic pressure and the movement of the prethyroid muscles promote further descent of goiter into the mediastinum. Phrenic nerve paralysis occurs due to compression especially where the nerve enters the mediastinum, through the thoracic inlet, behind the first rib. In fact it is here, between the capsule of the intrathoracic goiter and the nerve; significant adhesions may form more often [4] .
Iatrogenic injury to the phrenic nerve occurs relative more frequently than compression due to large retrosternal goiter. It mainly occurs in the cardiovascular thoracic surgery procedures and oncologic procedures of the cervico-mediastinal region [3, 5, 6] . If adhesions occur between the thyroid gland and the phrenic nerve in case of retrosternal extension of goiter, immediately beyond the upper thoracic outlet, it is possible to damage the nerve during surgical procedures [2] . The phrenic nerve in that region is neither under direct vision, nor is there a way of identifying and preserving the nerve [2] . Surgical technique may prevent unnecessary injury to the phrenic nerve during removal of the large retrosternal goiter. Most of the retosternal goiters can be removed via cervical approach. It is preferable to perform lobectomy with isthmusectomy on the contralateral side first. After that superior vascular pedicle on the ispilateral side is identified and ligated and slowly mediastinal portion should be freed with gentle traction upwards avoiding sharp dissection [2] . This will help in preserving vital structures like recurrent laryngeal and phrenic nerves.
Phrenic nerve palsy although very rare, should be suspected in goitre with significant retro-sternal extension and associated breathlessness. This condition, caused by the rise of the diaphragm, may determine a reduction in the respiratory space due to compression of the pulmonary paraenchyma and a restrictive syndrome with a slight hypoxia. Early recognition of the complication and timely intervention may prevent permanent damage and consequent morbidity.
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